Two Gram-stain-positive, endospore-forming lactic acid bacteria, designated BK92
The genus Sporolactobacillus, accommodating Gramstain-positive, catalase-negative, endospore-forming, motile rods, was first proposed by Kitahara & Suzuki (1963) , and the type species Sporolactobacillus inulinus was isolated from chicken feed. Later, Sprorolactobacillus nakayamae subsp. nakayamae, S. nakayamae subsp. racemicus, Sporolactobacillus terrae, Sporolactobacillus kofuensis and Sporolactobacillus lactosus isolated from soil and fermentation starters were proposed by Yanagida et al. (1997) , while Bacillus laevolacticus strain was reclassified as Sporolactobacillus laevolacticus based on catalase activity and the phylogenetic analysis of the 16S rRNA gene (Andersch et al., 1994; Hatayama et al., 2006) . In addition, Sporolactobacillus vineae isolated from vineyard soil in Korea (Chang et al., 2008) and Sporolactobacillus putidus isolated from spoiled orange juice were proposed (Fujita et al., 2010) as novel species. To date, eight species and two subspecies are included in the genus Sporolactobacillus (Parte, 2014) . Unfortunately, only seven species can be used in this present study because S. lactosus is missing from the culture collections.
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains BK92
T and BK117-1 T are AB911245 and AB911246, respectively. The accession numbers for the gyrB gene sequences of strains BK92
T and BK117-1 T are AB917308 and AB917309, respectively.
Strains representing the genus Sporolactobacillus produce D-or DL-lactic acid homofermentatively. They contain meso-diaminopimelic acid in cell-wall peptidoglycan and have menaquinone with seven isoprene units (MK-7) (Ludwig et al., 2009) . They are distributed in limited sources such as soils and fermentation starters. In the course of investigation of lactic acid bacteria from tree barks in Thailand, Bacillus coagulans and S. terrae strains were isolated by an enrichment approach (Prasirtsak et al., 2013) . In this study, strains BK92
T and BK117-1 T were isolated from tree barks and proposed as representatives of two novel species of the genus Sporolactobacillus on the basis of polyphasic taxonomy.
Strain BK92
T was isolated from White-Meranti (Shorea talura Roxb.) tree bark in Rayong province, Thailand, while strain BK117-1 T was isolated from African Tulip (Spathodea campanulata P. Beauv.) tree bark in Bangkok, Thailand. The tree bark was cut into small pieces, and about 0.25 g of sample was enriched in GYP broth (Prasirtsak et al., 2013) and incubated for 48-72 h at 30 u C under anaerobic conditions (Anaero-Pack; Mitsubishi GasChemical). One drop of broth was transferred and streaked on a GYP agar plate containing 0.3 % calcium carbonate and incubated under the same conditions. Bacterial strains that showed a clear zone were selected and purified. The growth of these two strains was observed on MRS agar (Difco) plates as well as on GYP agar plates at 30 u C under anaerobic conditions. The results showed that they could grow in both media but they grew well on GYP medium. Colony and cell morphology were observed after anaerobic cultivation on MRS agar plates for 72 h at 30 u C. The Gram reaction and catalase activity tests were performed (Tanasupawat et al., 2002) . Spore formation by strain BK92
T was examined by scanning electron microscopy of cells grown on modified GYP agar plates supplemented with 10 % (w/v) KCl and 1.2 % (w/v) MgSO 4 . 7H 2 O (Nicholson & Setlow, 1990) while strain BK117-1 T was grown on agar plates using 0.1 % (w/v) glucose instead of 0.1 % (w/v) sucrose and supplemented with 0.1 % (w/v) peptone and 0.1 % (w/v) yeast extract (Slepecky & Foster, 1959) under anaerobic conditions at 30 uC for 7 days. The ability of the strains to grow in MRS broth at pH 3.0-9.0, at different temperatures (20, 25, 30, 37, 40, 42, 45, 50 uC) and with different NaCl concentrations (1, 2, 3, 5, 7 and 9 %, w/v) was investigated as described by Tanasupawat et al. (2002) . Motility was determined in MRS soft agar (0.15 %) (Oki et al., 2012) . Biochemical characteristics were determined under aerobic conditions by using the Rapid ID 32 Strep, API 50 CH and API ZYM systems (bioMérieux) according to the manufacturer's instructions. The API 50 CH strips were read after 3 days of incubation at 30 u C. The lactic acid isomers were assayed anaerobically after cultivation of the strains in MRS broth for 72 h at 30 u C by using an F-kit [D(2)-lactic acid/L(+)-lactic acid; Roche] according to the manufacturer's instructions.
The cell-wall peptidoglycan was determined using TLC as described by Staneck & Roberts (1974) . Quinones were extracted from freeze-dried cells as described by Collins et al. (1977) and were analysed using HPLC. Fatty acid methyl esters were prepared from cells grown anaerobically in MRS broth at 30 u C after 72 h (Sakamoto et al., 2002) . Cellular fatty acid profiles were analysed with the Microbial Identification System (MIDI). 16S rRNA gene sequences were amplified using universal primers: 27F (59-AGAGTTTGATCMTGGCTCAG-39) and 1492R (59-TACGGYTACCTTGTTACGACTT-39). Primers 27F, 518F (59-CCAGCAGCCGCGGTAATACG-39), 800R (59-TACC AGGGTATCTAATCC-39) and 1492R were used as primers for sequencing the 16S rRNA gene. The sequence was analysed by Macrogen, Korea and compared with 16S rRNA gene sequences deposited in the EzTaxon-e database (Kim et al., 2012) . Multiple alignments of sequences were performed by using the CLUSTAL_X program (Thompson et al., 1997) . Gaps and ambiguous bases were eliminated prior to reconstruction of a phylogenetic tree, which was then reconstructed using three different algorithms: the neighbour-joining, maximum-likelihood and maximumparsimony methods with the MEGA 5 program (Tamura et al., 2011) . Bootstrap analysis was performed to determine confidence values of individual branches in the phylogenetic tree with 1000 replications. The gyrB gene sequences were also analysed to confirm the taxonomic position of the two novel strains. Approximately 1000 bp gyrB gene sequences were amplified using primers UP1Gi (59-GAAGTCATCA-CCGTTCTGCAYGSIGGIGGIAARTTYGG-39) and GBlgc-R (59-GTGAGTAACAATGTACGDATRTGIGCICCRTCIAC-39). The primers UP1s (59-GAAGTCATCACCGTTCTGCA-39) and GBlgc-Rs (59-GTGAGTAACAATGTACG-39) were used as primers for sequencing the gyrB gene (Matsuo et al., 2006; Fujita et al., 2010) . Analysis of the phylogenetic tree for the gyrB gene sequences was performed similarly to that for the 16S rRNA gene sequence analysis, as described above.
Genomic DNA was extracted from prepared cells cultivated in MRS broth (Kitahara et al., 2001 ) and purified as described by Saito & Miura (1963) . The DNA base composition was determined by using HPLC (Kitahara et al., 2010) . DNA-DNA hybridization was performed using photobiotin-labelled DNA probes and microplates as described by Ezaki et al. (1989) . The experiment was conducted with eight replications.
Strains BK92
T and BK117-1 T were Gram-stain positive and facultatively anaerobic bacteria. Colonies were circular, smooth and white. Cells of strains BK92
T and BK117-1 T were motile and endospore-forming rods (Fig. S1 , available in the online Supplementary Material). They produced Dlactic acid. They grew at 25-40 u C, pH 4.5-8.0 and with 1-2 % (weak) (w/v) NaCl but did not grow at 42, 45, or 50 uC, pH 3.0, 4.0 or 9.0, or with 3, 5, 7 or 9 % (w/v) NaCl. Optimum growth occurred at 30 u C and pH 6.0. They were negative for catalase, oxidase and nitrate reduction. The API 50 CH and API ZYM results of strains BK92 T and BK117-1 T are given in the species description and in Table  1 . Both contained meso-diaminopimelic acid in cell-wall peptidoglycan. The results were consistent with the characteristics of the genus Sporolactobacillus (Ludwig et al., 2009) . Menaquinone (MK-7) was found in strains BK92 T and BK117-1 T as in previous reports on members of the genus Sporolactobacillus (Kitahara & Suzuki, 1963; Yanagida et al., 1987; Hatayama et al., 2006; Chang et al., 2008; Fujita et al., 2010) . The major fatty acids of strain BK92
T were anteiso-C 17 : 0 (61.5 %) and anteiso-C 15 : 0 (11.6 %), while for strain BK117-1 T , they were anteiso-C 15 : 0 (33.8 %) and anteiso-C 17 : 0 (30.4 %) ( Table 2) . These results were in agreement with the cellular fatty acids of members of the genus Sporolactobacillus, which comprise anteiso-C 15 : 0 and anteiso-C 17 : 0 predominantly (Fujita et al., 2010) . The DNA G+C contents of strains BK92 T and BK117-1 T were 46.6 mol% and 47.4 mol%, respectively, in the range (43 to 50 mol%) of members of the genus Sporolactobacillus (Ludwig et al., 2009 All phenotypic data were determined in this study. +, Positive; W, weakly positive; 2, negative reaction. T and 95.0 % with S. vineae SL153 T . The neighbourjoining phylogenetic tree based on 16S rRNA gene sequence (Fig. 1) indicated that strains BK92
T and BK117-1 T formed a distinct branch within the clade of the genus Sporolactobacillus, which was also found in the maximum-likelihood (Fig. S2 ) and the maximum-parsimony phylogenetic trees (Fig. S3) 
Sporolactobacillus nakayamae subsp. nakayamae JCM 3514 T (AB374518)
Sporolactobacillus nakayamae subsp. racemicus JCM 3417 T (AB374519)
Sporolactobacillus terrae JCM 3516 T (AB374520)
Sporolactobacillus kofuensis JCM 3419 T (AB374517)
Sporolactobacillus laevolacticus IAM 12321 T (AB374516)

Sporolactobacillus inulinus NBRC 13595 T (AB374521)
Sporolactobacillus spathodeae BK117-1 T (AB911246)
Sporolactobacillus shoreae BK92 T (AB911245)
Sporolactobacillus putidus QC81-06 T (AB374522)
Sporolactobacillus vineae SL153 T (EF581819)
Pullulanibacillus naganoensis ATCC 53909 T (AB021193)
Tuberibacillus calidus 607 T (AB231786)
Bacillus subtilis subsp. subtilis 168 T (NR102783) 
